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The crystal structure of the title compound, [Cd(C7H503)2- 
(C6H6NO)2(H20)2]-2[Cd(CvH503)2(C6H6NO)(H20)2]-4H20, 
consists of two kinds of Cd" complexes (A and B) and lattice 
water molecules. In complex A, [Cd(C7H503)2(C6H6NO)2- 
(1-120)2], the Cd" cation is located on an inversion center and 
is coordinated by two salicylate anions, two nicotinamide 
(NA) ligands and two water molecules in a slightly distorted 
octahedral geometry. In complex B, [Cd(C7H503)2(C6H(i- 
NO)(H20)2], the Cd" cation is coordinated by two salicylate 
anions, one nicotinamide (NA) ligand and two water 
molecules in an irregular seven-coordinate geometry. There 
are extensive intramolecular O — H- ■ O and weak C— H- ■ O 
hydrogen bonds as well as extensive intermolecular O — 
H- ■ O and N— H- ■ O hydrogen bonding in the crystal 
structure, tc-ti stacking between the pyridine and benzene 
rings, between the benzene rings, between the benzene and 
pyridine rings and between the pyridine rings [centroid- 
centroid distances = 3.5989 (10), 3.6005 (10), 3.5800 (9) and 
3.5205 (10) A, respectively] further stabilize the crystal 
structure. A weak N— H- ■ -jt interaction also occurs. One of 
the lattice water molecules is disordered over two positions 
with an occupancy ratio of 0.70:0.30. 

Related literature 

For related structures, see: Greenaway et al. (1984); Hokelek 
& Necefoglu (1996); Hokelek et al. (2009 a, b,c,d). 
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Experimental 

Crystal data 

[Cd(C7H503)2(C6H6NO)2(H20)2]- 

2[Cd(C7H503)2(C6H6NO)- 

(H20)2]-4H20 
Mr = 1828.56 
Triclinic, PI 
a = 10.3446 (2) A 
b = 13.5779 (3) A 
c = 14.6586 (3) A 
0- = 71.226 (3)° 

Data collection 

Bruker Kappa APEXII CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2005) 
T^„ = 0.691, r„^„ = 0.751 

Refinement 

R[F^ > 2aiF^)] = 0.019 

wR(F^) = 0.050 

S = 1.07 

8814 reflections 

545 parameters 

12 restraints 



Table 1 

Selected bond lengths (A). 



P = 71.364 (3)° 

Y = 69.221 (2)° 

V = 1772.85 (7) A-' 
Z= 1 

Mo Ka radiation 

= 0.99 mm"' 
T = 100 K 

0.42 X 0.32 X 0.29 mm 



31862 measured reflections 
8814 independent reflections 
8335 reflections with / > 2a(l) 
R:„, = 0.019 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„ax = 0.78 e A"' 

Ap„i„ = -0.55 e A"' 



Cdl-02 


2.3279 (11) 


Cd2-09 


2.2675 (11) 


Cdl-OS 


2.3200 (12) 


Cd2-O10 


2.6839 (12) 


Cdl-Nl 


2.3118 (13) 


Cd2-013 


2.3486 (12) 


Cd2-06 


2.5814 (13) 


Cd2-014 


2.2953 (12) 


Cd2-07 


2.2795 (11) 


Cd2-N3 


2.2824 (13) 



Table 2 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C2-C7 ring. 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H- - A 


N2-H2A-011' 


0.88 


2.21 


3.025 (2) 


154 


N2-H2B- ■ 01" 


0.88 


2.23 


3.054 (2) 


156 


N4-H4B- ■ 013'" 


0.88 


2.13 


2.937 (2) 


151 


03-H3-02 


0.84 


1.81 


2.548 (2) 


146 


05-H51-07" 


0.78 (3) 


1.95 (3) 


2.722 (2) 


172 (3) 


05-H52-01" 


0.82 (3) 


1.89 (3) 


2.687 (2) 


165 (3) 


08-H81-06 


0.84 


1.83 


2.569 (2) 


146 


011-H111-05" 


0.84 


2.52 


3.048 (2) 


122 


011-H111-09 


0.84 


1.79 


2.535 (2) 


146 


013-H131-03" 


0.76 (3) 


2.02 (3) 


2.760 (2) 


165 (2) 


013-H132- ■ 04™ 


0.79 (3) 


1.88 (3) 


2.656 (2) 


168 (3) 


014-H141-015" 


0.78 (3) 


1.92 (3) 


2.693 (2) 


178.1 (5) 


014-H142- ■ 010™' 


0.84 (3) 


1.89 (3) 


2.720 (2) 


178 (4) 
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D-H- ■ -A 


D-H 


H-A 


D- ■ A 


D-H- - A 


015-H15yl- ■ OUA 


0.86 (2) 


1.95 (2) 


2.764 (4) 


156 (2) 


015-H15A- ■ 0163 


0.86 (2) 


1.93 (2) 


2.689 (5) 


146 (2) 


015-H15B- • 012 


0.84 (3) 


2.08 (3) 


2.880 (2) 


159 (3) 


016A-H161-08™ 


0.83 (5) 


2.53 (5) 


3.139 (4) 


132 (4) 


016A-H162-01" 


0.89 (4) 


2.14 (3) 


2.965 (4) 


153 (5) 


016B-H164- • OS 


0.91 (2) 


1.91 (2) 


2.748 (2) 


153 (3) 


C28-H28- • 06 


0.95 


2.35 


3.101 (2) 


136 


N4-H4yl- ■ Cgl 


0.88 


2.69 


3.470 (2) 


148 


Symmetry codes: 


(i) -X + 2, 


-y + l,-z + l; 


(ii) x + 


l,y, z; (iii) 


-x + l,-y + l,-z + 2; 


(iv) X — 1, y — 


1, z; (v) —X, — 


y, -z + 1; (vi) 


A:+l,y+l,z; 


(vii) —x+l,—y + l,—z 


+ 1; (viii) -X + 


2,-y+l,-z-^ 


- 2; (ix) —X, —y 


+ l,-z + l. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012) and PLATON 
(Spek, 2009). 

The authors are indebted to Anadolu University and the 
Medicinal Plants and Medicine Research Centre of Anadolu 



University, Eski§ehir, Turkey, for the use of X-ray diffract- 
ometer. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: XU5682). 
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Diaquabis(2-hydroxybenzoato-/fO^)bis(nicotinamide-/f/V^)cadmium-diaquabis- 
(2-hydroxybenzoato-#<r^O\0^')(nicotinamide-/fN)cadmium-water (1/2/4) 

Nagihan ^aylak Deliba^^ Hacali Necefoglu and Tuncer Hokelek 

Comment 

As part of our ongoing study on transition metal complexes of benzoate and nicotinamide, (NA), herein we report the 
synthesis and the structure of the title cocrystal diaquabis(salicylato-A:0)bis(nicotinamide-;dV) cadmium(lI),(A), and di- 
aquabis(salicylato-K^O;0') (nicotinamide-KA/)cadmium(ll)dihydrate, (B). 

The components of the title compound, [Cd(C7H503)2(C6H6NO)2 (H20)2], (A), and [Cd(C7H503)2(C6H6NO) 
(H20)2].2(H20), (B), are mononuclear complexes. In complex A, the Cd" cation is located on an inversion center and is 
coordinated by two salicylate anions, two nicotinamide (NA) ligands and two water molecules m a slightly distorted 
octahedral geometry (Fig. 1). In complex B, the Cd° cation is coordinated by two salicylate anions, one nicotinamide 
(NA) ligand and two water molecules completing the irregular seven-coordination geometry (Fig. 1). There are extensive 
intramolecular O — H-0 and weak C — H-0 hydrogen bonding, beside of the extensive intermolecular O — H---0 andN 
— H---0 hydrogen bonding (Table 2) in the crystal structure. 

The average Cd— O bond lengths (Table 1) are 2.3240 (12) and 2.4094 (12) A for (A) and (B), respectively, and the Cd 
atoms are displaced out of the least-squares planes of the carboxylate groups: Cdl atom for (01/C1/02) by 0.7250 (1) A, 
Cd2 atom for (06/C14/07) and (O9/C21/O10) by -0.3415 (1) and -0.1105 (1) A, respectively. In (B), the 06— Cd2— 07 
and 09 — Cd2 — OlO angles are 53.45 (4) and 51.97 (4) °, respectively. The corresponding O — M — O (where Mis a 
metal) angles are 52.91 (4)° and 53.96 (4)° in [Cd(C8H503)2(C6H6N20)2(H20)].H20 (Hokelek et al, 2009a), 60.70 (4)° in 
[Co(C9HioN02)2(C6H6N20)(H20)2] (Hokelek et al, 2009&), 58.45 (9)° in [Mn(C9HioN02)2- (C6H6N20)(H20)2] (Hokelek 
et al, 2009c), 60.03 (6)° in [Zn(C8H8N02)2(C6H6N20)2].H20 (Hokelek et al, 2Q09d), 58.3 (3)° in 
[Zn2(DENA)2(C7H503)4].2H20 (Hokelek & Necefoglu, 1996) and 55.2 (1)° in [Cu(Asp)2(py)2] (where Asp is acetyl- 
salicylate and py is pyridine) (Greenaway et al, 1984). 

The dihedral angles between the planar carboxylate groups and the adjacent benzene rings A (C2 — CI), C (C15 — C20) 
and D (C22— C27) are 16.26 (17), 5.32 (16) and 3.53 (12) °, respectively, while those between rmgs A, B (N1/C8— C12) 
and C, D, E (N3/C28— C32), F (Cd2/06/07/C14), G (Cd2/O9/O10/C21) are A/B = 73.75 (4), C/D = 24.80 (6), C/E = 
30.95 (6), D/E = 6.88 (6) and F/G = 25.62 (5) °. 

In the crystal structure, extensive O — H---0 and N — H---0 hydrogen bonding (Table 2) may be effective in the 
stabilization of the structure. n--K contacts between the pyridine and benzene rings Cg2 — Cg3', between the benzene 
rings Cg3 — Cg3', between the benzene and pyridine rings Cg4 — Cg5'' and between the pyridine rings Cg5 — Cg5'", 
[symmetry codes: (i) -x, 1 - y, 1 - z, (ii) -x, 1 - y, -z, (iii) 1 - x, 1 - y, -z, where Cg2, Cg3, Cg4 and Cg5 are the centroids of 
the rings B (N1/C8— C12), C (C15— C20), D (C22— C27) and E (N3/C28— C32), respectively] may further stabilize the 
structure, with centroid-centroid distances of 3.5989 (10), 3.6005 (10), 3.5800 (9) and 3.5205 (10) A, respectively]. A 
weak C-H - n interaction also occurs in the crsytal. 
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Experimental 

The title compound was prepared by the reaction of 3CdS04.8H20 (1.283 g, 5 mmol) in H2O (50 ml) and NA (1.220 g, 10 
mmol) in H2O (20 ml) with sodium salicylate (1.601 g, 10 mmol) in H2O (200 ml). The mixture was filtered and set aside 
to crystallize at ambient temperature for two weeks, giving colorless single crystals. 

Refinement 

Water H atoms were located in a difference Fourier map and refined isotropically. The C, N and O -bound H-atoms were 
positioned geometrically with C — H = 0.95, N — H = 0.88 and O — H = 0.84 A for aromatic, NH2 and OH H atoms, 
respectively, and constrained to ride on their parent atoms, with (7iso(H) = k x (7eq(C,N,0), where k = 1.5 for OH H-atoms 
and k = 1.2 for all other H-atoms. During the refinement process the disordered 016A, H161, H162 and 016B, H163, 
H164 atoms were refined with occupancies ratios of 0.70:0.30. 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: 5^/7^7 (Bruker, 2007); data reduction: SAINT (Brnker, 2007); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: (^nGX (Farrugia, 2012) and PZ^TOA^ (Spek, 2009). 



C27 1 1^^^ 
"^031 010 C2?l^/-^24 

o C29;-_/fjr-q=lff=^09 
N4;^/C28\, 014 



''^^^>012 06^>07 

I 




iC8^t^N2 



C10 



C^^'tl2^^'&. 

C7 \^3c4' 



C6 
Figure 1 

The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. Only one of the disordered water molecules is shown for clarity. Primed atoms are generated by the 
symmetry operator: (') -x,-y,- z. 
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Diaquabis(2-hydroxybenzoato-A£)^)bis(nicotinamide-j 
(nicotinamide-K:yV)cadmium-water (1 /2/4) 

Crystal data 

[Cd(C7H503)2(C6H6NO)2(H20)2]-2[Cd(C7H503)2(C6H6NO) 

(H20)2]-4H20 
M-= 1828.56 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.3446 (2) A 
Z)= 13.5779 (3) A 
c= 14.6586 (3) A 
a = 71.226 (3)° 
ye = 71.364 (3)° 
7 = 69.221 (2)° 

Data collection 

Bruker Kappa APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

(p and CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
7^ = 0.691,7;^ = 0.751 



'')cadmium-diaquabis(2-hydroxybenzoato-K^O\0'') 



V= 1772.85 (7) A3 
Z= 1 

F(000) = 926 

Z),= 1.713 Mgm-3 

Mo Ka radiation, A = 0.71073 A 

Cell parameters from 9969 reflections 

(9 = 2.3-28.4° 
ju = 0.99 mm ' 

r= 100 K 

Block, colorless 

0.42 X 0.32 X 0.29 mm 



3 1 862 measured reflections 
8814 independent reflections 
8335 reflections with /> 2(7(7) 
7?in, = 0.019 

ffmax = 28.4°, 0min = 1.5° 

/! = -13^13 
A: = -17^18 
/ = -19^19 



Refinement 

Refinement on 

Least-squares matrix: full 

R[I^ > 2a{F^)] = 0.019 

w7?(7^) = 0.050 

5= 1.07 

8814 reflections 

545 parameters 

12 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[«7^(7^o') + (0.0186P)2 + 1.5957P] 

where P=(7^o' + 2Fe2)/3 
(A/aU, = 0.020 
Apmax = 0.78 e A-3 
Apmn = -0.55 e A-3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F^, 
conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



X y Z Uim*IUtq Occ. (<1) 

Cdl 0.0000 0.0000 0.5000 0.01311 (4) 

Cd2 0.877004(11) 0.624380(8) 0.830132(7) 0.01203 (3) 
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01 

02 

03 

H3 

04 

05 

H51 

H52 

06 

07 

08 

H81 

09 

OlO 

Oil 

Hill 

012 

013 

H131 

H132 

014 

H141 

H142 

015 

H15A 

H15B 

016A 

H161 

H162 

016B 

H163 

H164 

Nl 

N2 

H2A 

H2B 

N3 

N4 

H4A 

H4B 

CI 

C2 

C3 

C4 

H4 

C5 

H5 

C6 

H6 



-0.31150(13) 
-0.16718(12) 
-0.27174 (12) 
-0.2076 
0.49310(12) 
0.08538 (14) 
0.044 (3) 
0.156(3) 
0.77699 (14) 
0.96639 (14) 
0.70522 (15) 
0.6944 
0.98282 (12) 
0.90014 (12) 
1.13543 (13) 
1.0909 
0.58701 (14) 
0.67334 (13) 
0.700 (2) 
0.630 (3) 
1.07045 (13) 
1.146 (3) 
1.078 (3) 
0.33286 (16) 
0.331 (3) 
0.416 (2) 
0.3642 (4) 
0.330 (5) 
0.377 (5) 
0.4434 (6) 
0.478 (9) 
0.516(6) 
0.16652(14) 
0.59990 (15) 
0.6712 
0.5985 
0.75275 (14) 
0.47937 (16) 
0.4403 
0.4640 

-0.28699 (17) 

-0.40629 (16) 

-0.39584(16) 

-0.51546(17) 

-0.5096 

-0.64234(17) 

-0.7235 

-0.65202 (17) 

-0.7381 



0.19557 (12) 
0.06304 (10) 
-0.03188 (9) 
-0.0189 
0.13733 (10) 
-0.16188(10) 
-0.205 (2) 
-0.184 (2) 
0.61782(10) 
0.67201 (10) 
0.59461 (12) 
0.6014 
0.74204 (9) 
0.66520 (9) 
0.86917 (10) 
0.8337 
0.36892 (11) 
0.77253 (10) 
0.820 (2) 
0.792 (2) 
0.47416 (10) 
0.480 (2) 
0.431 (2) 
0.49084(15) 
0.532 (2) 
0.454 (2) 
0.5663 (3) 
0.563 (4) 
0.632 (2) 
0.5903 (5) 
0.541 (6) 
0.615 (7) 
0.06569 (10) 
0.17238(12) 
0.1831 
0.1786 
0.50506 (10) 
0.27600 (12) 
0.2514 
0.2578 
0.13245 (14) 
0.13224(13) 
0.04683 (13) 
0.03905 (13) 
-0.0216 
0.11948 (13) 
0.1140 
0.20861 (13) 
0.2655 



) 



0.54455 (9 
0.63352 (8 
0.80840 (9 
0.7578 
0.28241 (8 
0.60766 (9 
0.6227 (19 
0.566 (2) 
0.69250 (9 
0.66363 (8 
0.54991 (1 
0.6071 
0.83579 (8 
0.99076 (8 
0.78926 (8 
0.7797 
0.80202 (9 
0.84526 (9; 
0.8404 (17 
0.8042 (19 
0.83130(9 
0.803 (2) 
0.886 (2) 
0.73091 (12) 
0.6724 (14) 
0.736 (2) 
0.5283 (3) 
0.486 (3) 
0.510(3) 
0.5461 (4) 
0.518 (7) 
0.543 (7) 
0.51738 (10) 
0.37443 (10) 
0.3237 
0.4327 
0.93253 (10) 
0.94629(11) 
0.9162 
1.0113 
0.62445 (12) 
0.71493 (11) 
0.79939(11) 
0.87677 (11) 
0.9319 
0.87315 (12) 
0.9260 
0.79242 (12) 
0.7914 



0.0269 (3) 
0.0180(2) 
0.0194 (2) 
0.029* 
0.0201 (2) 
0.0178 (2) 
0.039 (7)* 
0.038 (7)* 
0.0224 (2) 
0.0211 (2) 
0.0310(3) 
0.046* 
0.0164 (2) 
0.0182 (2) 
0.0189(2) 
0.028* 
0.0258 (3) 
0.0162 (2) 
0.025 (6)* 
0.031 (6)* 
0.0174 (2) 
0.038 (7)* 
0.035 (6)* 
0.0383 (4) 
0.056 (9)* 
0.055* 
0.0691 (10) 
0.070* 
0.070* 
0.0407 (12) 
0.055* 
0.055* 
0.0141 (2) 
0.0201 (3) 
0.024* 
0.024* 
0.0137 (2) 
0.0205 (3) 
0.025* 
0.025* 
0.0171 (3) 
0.0146 (3) 
0.0147 (3) 
0.0165 (3) 
0.020* 
0.0171 (3) 
0.021* 
0.0166 (3) 
0.020* 



0.70 
0.70 
0.70 
0.30 
0.30 
0.30 
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Atomic displacement parameters (A^) 
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C29 


0.0100 (7) 


0.0129 (7) 


0.0179 (7) 


C30 


0.0116(7) 


0.0129 (7) 


0.0181 (7) 


C31 


0.0146 (7) 


0.0157 (7) 


0.0159 (7) 


C32 


0.0130 (7) 


0.0147 (7) 
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0.0159 (7) 
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-0.0032 (5) -0.0014 (5) -0.0055 (5) 

-0.0043 (6) -0.0020 (5) -0.0027 (5) 

-0.0044 (6) -0.0036 (6) -0.0026 (6) 

-0.0041 (6) -0.0049 (6) -0.0039 (6) 

-0.0069 (6) -0.0016 (6) -0.0075 (6) 



Geometric parameters (A, °) 



Cdl— 02 


2.3279(11) 


CI— C2 


1.495 (2) 


Cdl— 02' 


2.3279(11) 


C2— C7 


1.397 (2) 


Cdl— 05 


2.3200 (12) 


C2— C3 


1.401 (2) 


Cdl— 05' 


2.3200 (12) 


C3— C4 


1.396 (2) 


Cdl— Nl 


2.3118(13) 


C4— C5 


1.381 (2) 


Cdl— Nl' 


2.3118(13) 


C4— H4 


0.9500 


Cd2— 06 


2.5814(13) 


C5— C6 


1.394 (2) 


Cd2— 07 


2.2795 (11) 


C5— H5 


0.9500 


Cd2— 09 


2.2675 (11) 


C6— C7 


1.384(2) 


Cd2— OlO 


2.6839 (12) 


C6— H6 


0.9500 


Cd2— 013 


2.3486 (12) 


C7— H7 


0.9500 


Cd2— 014 


2.2953 (12) 


C8— H8 


0.9500 


Cd2— N3 


2.2824(13) 


C9— C8 


1.390 (2) 


Ol— CI 


1.249 (2) 


C9— C13 


1.501 (2) 


02— CI 


1.280 (2) 


CIO— C9 


1.392 (2) 


03— C3 


1.3608 (19) 


CIO— HIO 


0.9500 


03— H3 


0.8400 


Cll— CIO 


1.385 (2) 


04— C13 


1.2338 (19) 


Cll— Hll 


0.9500 


05— H51 


0.78 (3) 


C12— Cll 


1.384 (2) 


05— H52 


0.83 (3) 


C12— H12 


0.9500 


06— C14 


1.267 (2) 


C14— C15 


1.485 (2) 


07— C14 


1.268 (2) 


C15— C20 


1.399 (2) 


08— C16 


1.349 (2) 


C15— C16 


1.401 (2) 


08— H81 


0.8400 


C16— C17 


1.394(2) 


09— C21 


1.2774(18) 


C17— C18 


1.381 (3) 


OlO— C21 


1.2535 (18) 


C17— H17 


0.9500 


on— C23 


1.3552 (18) 


C18— C19 


1.388 (3) 


Oil— Hill 


0.8400 


C18— H18 


0.9500 


012— C33 


1.232 (2) 


C19— C20 


1.385 (2) 


013— H131 


0.76 (2) 


C19— H19 


0.9500 


013— H132 


0.79 (3) 


C20— H20 


0.9500 


014— H141 


0.78 (3) 


C21— C22 


1.489(2) 


014— H142 


0.83 (3) 


C22— C27 


1.398 (2) 


015— H15A 


0.863 (16) 


C22— C23 


1.408 (2) 


015— H15B 


0.843 (17) 


C23— C24 


1.397 (2) 


016A— 016B 


1.108 (7) 


C24— C25 


1.379 (2) 


016A— H161 


0.829 (19) 


C24— H24 


0.9500 


016A— H162 


0.895 (17) 


C25— C26 


1.396 (2) 


016A— H163 


1.08 (8) 


C25— H25 


0.9500 


016B— H162 


0.92 (5) 


C26— C27 


1.382 (2) 


016B— H163 


0.81 (2) 


C26— H26 


0.9500 


016B— H164 


0.909 (19) 


C27— H27 


0.9500 
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Nl— C8 


1.342 (2) 


C28— C29 


1.393 (2) 


Nl— C12 


1.343 (2) 


C28— H28 


0.9500 


N2— C13 


1.329(2) 


C29— C30 


1.390 (2) 


N2— H2A 


0.8800 


C29— C33 


1.501 (2) 


N2— H2B 


0.8800 


C30— C31 


1.387 (2) 


N3— C28 


1.3405 (19) 


C30— H30 


0.9500 


N3— C32 


1.345 (2) 


C31— C32 


1.383 (2) 


N4— C33 


1.338 (2) 


C31— H31 


0.9500 


N4— H4A 


0.8800 


C32— H32 


0.9500 


N4— H4B 


0.8800 






02— Cdl— 02' 


180.0 


C6— C7— C2 


121.19(15) 


05— Cdl— 02 


89.71 (4) 


C6— C7— H7 


119.4 


05'— Cdl— 02 


90.29 (4) 


Nl— C8— C9 


123.14(14) 


05— Cdl— 02' 


90.29 (4) 


Nl— C8— H8 


118.4 


05'— Cdl— 02' 


89.71 (4) 


C9— C8— H8 


118.4 


05— Cdl— 05' 


180.00 (6) 


C8— C9— CIO 


117.94(14) 


Nl— Cdl— 02 


91.83 (4) 


C8— C9— C13 


117.52(13) 


Nl'— Cdl— 02 


88.17 (4) 


CIO— C9— CI 3 


124.51 (14) 


Nl— Cdl— 02' 


88.17 (4) 


C9— CIO— HIO 


120.4 


Nl'— Cdl— 02' 


91.83 (4) 


Cll— CIO— C9 


119.25(14) 


Nl— Cdl— 05 


88.80 (4) 


Cll— CIO— HIO 


120.4 


Nl'— Cdl— 05 


91.20 (4) 


CIO— Cll— Hll 


120.5 


Nl— Cdl— 05' 


91.20(4) 


C12— Cll— CIO 


119.01 (14) 


Nl'— Cdl— 05' 


88.80 (4) 


C12— Cll— Hll 


120.5 


Nl— Cdl— Nl' 


180.00 (5) 


Nl— C12— Cll 


122.49 (14) 


07— Cd2— 06 


53.45 (4) 


Nl— C12— H12 


118.8 


07— Cd2— 013 


99.00 (4) 


Cll— C12— H12 


118.8 


07— Cd2— 014 


86.39 (5) 


04— C13— N2 


121.54(15) 


07— Cd2— N3 


135.25 (4) 


04— C13— C9 


120.59 (14) 


09— Cd2— 06 


130.94 (4) 


N2— C13— C9 


117.83 (14) 


09— Cd2— 07 


83.88 (4) 


06— C14— 07 


120.68 (14) 


09— Cd2— 010 


51.97(4) 


06— C14— C15 


119.54(15) 


09— Cd2— 013 


82.42 (4) 


07— CI 4— CI 5 


119.77(15) 


09— Cd2— 014 


97.85 (4) 


C16— C15— C14 


120.68 (15) 


09— Cd2— N3 


140.77 (4) 


C20— C15— C14 


120.08 (15) 


013— Cd2— 06 


81.90 (4) 


C20— C15— C16 


119.17(15) 


014— Cd2— 06 


101.78(4) 


08— C16— C15 


122.18 (16) 


014— Cd2— 013 


174.60 (4) 


08— C16— C17 


118.09 (16) 


N3— Cd2— 06 


85.89 (4) 


C17— C16— C15 


119.72(17) 


N3— Cd2— 013 


91.82 (4) 


C16— C17— H17 


120.0 


N3— Cd2— 014 


84.56 (5) 


C18— C17— C16 


120.01 (17) 


CI— 02— Cdl 


122.27 (10) 


C18— C17— H17 


120.0 


C3— 03— H3 


109.5 


C17— C18— C19 


121.02(16) 


Cdl— 05— H51 


116.4(19) 


C17— C18— H18 


119.5 


Cdl— 05— H52 


94.7 (18) 


C19— C18— H18 


119.5 


H52— 05— H51 


103 (3) 


C18— C19— H19 


120.4 


C14— 06— Cd2 


85.62 (10) 


C20— C19— C18 


119.16(17) 


C14— 07— Cd2 


99.61 (10) 


C20— C19— H19 


120.4 
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1 /' /~\0 TT01 

C16 — 08 — H81 


109.5 


C21 — 09 — Cd2 


1 AO f\'^ ic\\ 

103.02 (9) 


1 TT1 1 1 

C23 — Oil — ^Hlll 


1 f\C\ c 

109.5 


Cdz — 013 — H131 


105.6 (18) 


Cd2 — 0 1 3 — H 132 


11/' O /lOX 

116.8 (18) 


H131 — 013 — H132 


105 (2) 


Cd2 — 014 — H141 


119.8 (19) 


Cd2 — 0 1 4 — H 142 


1 1 T /I T\ 

117.3 (17) 


T T 1 /I 'I /"A 1 A T T 1 y1 1 

H14z — (J 14 — H141 


1 AO 

108 (2) 


H15A — 015 — H15B 


112(3) 


H162 — 016A — H161 


106 (3) 


H 1 63 — 0 1 6B — H 1 64 


106 (5) 


C8 — Nl — Cdl 


122.70 (10) 


C8 — ^Nl — C12 


110 ■\ C 

118.15 (13) 


C12 — ^Nl — Cdl 


119.10 (10) 


C 1 3 — N2 — H2 A 


120.0 


C13 — N2 — ^H2B 


120.0 


H2A — ^N2 — H2B 


120.0 


C28 — ^N3 — Cd2 


118.96 (10) 


C28 — N3 — C32 


1 1 T r\r\ / 1 o \ 

117.99 (13) 


C32 — ^N3 — Cdz 


"IT? f\f\ / 1 A\ 

123.00 (10) 


C33 — ^N4 — H4A 


120.0 


C33 — ^N4 — H4B 


120.0 


TT/IA XT/1 TT/1 Tl 

H4A — N4 — H4B 


120.0 


Ol — CI — Uz 


124, zz (15) 


01 — CI — C2 


iir> /' o 

118.68 (15) 


02 — CI — C2 


117.00 (14) 


C3 — C2 — CI 


1^1 r\i /I /I \ 

121.07 (14) 


C7 — C2 — CI 


120.12 (14) 


/"i-^ 

C7 — C2 — C3 


118.61 (14) 


03 — C3 — C2 


122.00 (14) 


03 — C3 — C4 


117.82 (14) 


C4 — C3 — C2 


1 '^A 1 ^7 /I ^\ 

120.17 (15) 


C3 — C4 — H4 


120.0 


C5 — C4 — C3 


120.01 (15) 


C5 — C4 — H4 


1 '^A A 

120.0 


C4 — C5 — C6 


I'^A 

120.42 (15) 


C4— C5— H5 


119.8 


C6— C5— H5 


119.8 


C5— C6— H6 


120.3 


C7— C6— C5 


119.38(15) 


C7— C6— H6 


120.3 


C2— C7— H7 


119.4 



/'"'I C i^^f\ TT1A 

C 1 5 — L20 — H20 


1 1 A C 

119.5 


C19 — C20 — CI 5 


1 '*>A A A /I n\ 

120.90 (17) 


/~'if\ r^^f\ TT'^n 

C19 — CzO — H20 


1 1 A C 

119.5 


Uy — C2 1 — Czz 


1 IT '^A 

117.30 (13) 


0 1 0 — C2 1 — 09 


1 A on /'^ A\ 

120.87 (14) 


0 1 0 — C2 1 — C22 


121.83 (13) 


r^^^ 

C23 — C22 — C2 1 


120.72 (13) 


C27 — C22 — C2 1 


I'^A T/" /I OX 

120.76 (13) 


/^^T i^OO /^OT 

C2 / — C2z — C23 


118.43 (14) 


Oil — C23 — C22 


122.46 (13) 


0 1 1 — C23 — C24 


IIT /1A/1/1\ 

117,49 (14) 


C24 — C23 — C22 


IIAA/I /lyIN 

120.04 (14) 


C23 — C24 — H24 


1 1 A A 

119.9 


C2 5 — C24 — C2 3 


1 '*>A 11/1 /1\ 

120.11 (14) 


f^'^ A TT'^/1 

C25 — C24 — H24 


119.9 


C24 — C25 — C26 


1 '^A /' 0 /I ^\ 

120.68 (15) 


C24 — C25 — H25 


1 1 A T 

119.7 


/~^'*»^ /"^'^c jy^c 

C2o — C25 — ^H25 


1 1 A T 

119.7 


C25 — C26 — H26 


120.4 


i^T7 /"^-^/T r^'^Z 

C27 — C26 — C25 


11A 1A/1/I\ 

119.19 (14) 


/~''^'7 /"^OIZ; TTO^ 

C27 — C2o — ^H2o 


1 '^A A 

120.4 


/^'^'l TT^T 

C22 — C27 — ^H27 


1 1 A 

119.2 


C26 — C27 — C22 


1-^1 CI / "X A\ 

121.52 (14) 


r^'^a t~^'~>n TTT7 

C2o — C27 — H27 


1 1 A T 

119.2 


JN3 — C25 — C2y 


12Z.91 (14) 


N3 — C28 — H28 


118.5 


C29 — C28 — H28 


118.5 


r^'^o t^'^cx /"^'j'j 

C28 — C29 — C33 


11c AO 

115.98 (14) 


/~''5A r^'^[\ /~'^o 

C30 — C29 — C28 


110 A A 

118.44 (14) 


C30 — C29 — C33 


I^C /I /1\ 

125.56 (14) 


C29 — C30 — ^H30 


120.6 


/"'O 1 /~1'>A /~''*»A 

C31 — C30 — C29 


110 on 

118.87 (14) 


/"'T 1 /~1'>A TTTA 

C31 — C30 — H30 


1 "^A ^ 

120.6 


C30 — C3 1 — H3 1 


120.5 


C32 — C3 1 — C30 


110 A A / 1 /I \ 

118.99 (14) 


C32 — C3 1 — ^H3 1 


1 '^A C 

120.5 


JN J — C Jz — C 3 1 


Izz.oU (14) 


N3— C32— H32 


118.6 


C31— C32— H32 


118.6 


012— C33— N4 


122.50(15) 


012— C33— C29 


120.23 (14) 


N4— C33— C29 


117.26(14) 



05— Cdl— 02— CI -151.77(12) C7— C2— C3— 03 -176.12(13) 

05'— Cdl— 02— CI 28.23 (12) C7— C2— C3— C4 5.3(2) 

Nl— Cdl— 02— CI 119.44(12) CI— C2— C7— C6 172.72(14) 

NP— Cdl— 02— CI -60.56(12) C3— C2— C7— C6 -2.3(2) 

02— Cdl— Nl— C8 -155.47(12) 03— C3— C4— C5 177.09(14) 
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Uz — Cdl — N 1 — Co 


0 /I 0 /I o\ 

24.53 (12) 


/^o /^i A c 

Cz — C3 — C4 — C5 


A /OA 

-4.3 (2) 


02 — Cdl — Nl — C12 


OT AT / 1 0\ 

27.03 (12) 


C3 — C4 — C5 — C6 


A 1 /OA 

0.1 (2) 


02' — Cdl — Nl — C12 


1 CO c\n /I o\ 

—152.97 (12) 


f~^A /^c t~^c r^n 

C4 — C5 — C6 — C7 


0 A /0\ 

2.9 (2) 


05 — Ldl — N 1 — Co 


11/1 OC /I 

114.85 (12) 


r^c r^n 

C5 — C6 — C7 — C2 


1 0 /o\ 

-1.8 (2) 


05' — Cdl — N 1 — Co 


—65.15 (12) 


/—1 1 (\ r^cx r^o XT1 

C 1 0 — C 9 — C 5 — N 1 


A 0 /0\ 

-0.2 (2) 


05 — Cdl — Nl — C12 


/TO /I / 1 o\ 

—62.64 (12) 


1 O t~^C\ /~^0 XT1 

C13 — C9 — C8 — N 1 


1 nn AzT /I A\ 

\11 3b (14) 


05 — Cdl — N 1 — C12 


1 1 T ^ /I 

117.36 (12) 


C8 — C9 — C13 — 04 


0 c /ox 

2.5 (2) 


0 7 — C dz — 06 — C 1 4 


4.53 (9) 


/^O /^A 1 ') XTO 

C 0 — C 9 — C 1 3 — N z 


ITC ')0 /1/1\ 

-175.32 (14) 


U y — C Qz — (Jo — C 1 4 


j9.5o (11) 


1 A /^A 1 1 /^A 

C 1 0 — C9 — C 1 J — U4 


1 nc\ CA /I c\ 
-1 /9.50 (15) 


0 1 3 — Cd2 — Oo — C 1 4 


1 1 ^ 11 / 1 A\ 

112.11 (iU) 


1 A /^A 1 ') XTO 

CIO — C9 — C13 — N2 


0 1 /o\ 

2.7 (2) 


0 1 4 — Cd2 — Oo — C 1 4 


T 1 on /I A\ 

—71.89 (10) 


Cll — CIO — C9 — C8 


A 0 /0\ 

-0.3 (2) 


N3 — Cd2 — Oo — C14 


ICC A £^ /I n\ 

—155.46 (10) 


/^11 /^1A /^A /^1T 

Cll — CIO — C9 — C13 


1 TO 00 /1 C\ 

—178.28 (15) 


Oo — Cd2 — 07 — C 14 


A CO /'n\ 

—4.58 (9) 


/^10 /^11 /^1A /" (\ 

C 1 2 — C 1 1 — C 1 0 — C9 


A 0 /0\ 

0.2 (2) 


09 — Cd2 — 07 — C 1 4 


ICO T) / 1 A\ 

—158.73 (10) 


XT1 /'^lO /~*11 /~<1A 

Nl — C12 — Cll — CIO 


A '> /OA 

0.3 (2) 


0 1 3 — Cd2 — 07 — C 1 4 


nn /IT /I A\ 

—11 A i (10) 


06 — C 1 4 — C 1 5 — C 1 6 


1 A /"OX 

1.9 (2) 


014 — Cd2 — 07 — C14 


1 AO AT / 1 A\ 

102.97 (10) 


/^ZT 1 /I /"^ 1 C /^OA 

U 6 — C 1 4 — C 1 5 — Cz 0 


1 "TC AA / 1 C\ 

— 175.00 (15) 


N 3 — Cdz — 0 / — C 1 4 


^ A A^ /'1'5^ 

Z4A2 (13) 


U/ — C14 CI J — CI 6 


1 "TA *7T /I C\ 
— 1 /9. / / (15) 


Oo — Cd2 — 09 — C2 1 


159.44 (9) 


07 — C 1 4 — C 1 5 — C20 


0 '> /OX 

3.3 (2) 


07 — Cd2 — 09 — C2 1 


1 T 0 A '> /I A\ 

-172.93 (10) 


C 1 4 — C 1 5 — C 1 6 — 08 


4.0 (2) 


0 1 3 — Cd2 — 09 — C2 1 


OT 11 /I A\ 

87.11 (10) 


C14 — CI 5 — C16 — C17 


1 T^ 00 /I C\ 

—176.23 (15) 


0 1 4 — Cdz — 09 — Cz i 


OT AC / I A\ 

— 0/.45 (10) 


r^'^(\ /^i< r\Q 
C20 — C 1 5 — C 1 6 — Oo 


1 nc\ AC / 1 c\ 
—1 /9.05 (15) 


N 3 — Cd2 — 09 — C2 1 


T C7 /I 

3.57 (13) 


C20 — C15 — C16 — C17 


A n /o\ 

0.7 (2) 


06 — Cd2 — N3 — C28 


1A OA /'11\ 

10.89 (11) 


C 1 4 — C 1 5 — C20 — C 1 9 


1 Tz^ CA /I Z'X 

176.50 (16) 


f^ii /^jo xn /~^TO 

Oo — Cd2 — N3 — C32 


1 T 1 HA /I 0\ 

—171.74 (12) 


/^1^ /^1C /^OA /^1A 

C 1 6 — C 1 5 — C20 — C 1 9 


A C /0\ 

-0.5 (2) 


0 / — Cdz — N J — Cz6 


—12.09 (15) 


r\Q /~*i/c ^10 
Oo — C16 — CI / — Clo 


1 Tfl £^ /"I /C\ 

1 /9.66 (16) 


/"\ -7 /^JO XT') /^OO 

07 — Cd2 — N3 — C32 


i/'c 00 /11\ 

165.28 (11) 


CI 5 — C16 — C17 — C18 


-0.1 (3) 


/ \(\ /^JO XT') /~^00 

09 — Cd2 — N3 — C28 


1 TO O/" /I A\ 

172.86 (10) 


C16 — C17 — CI 8 — C19 


-0.7 (3) 


/^n /^JO XT') /^TO 

09 — Cd2 — N3 — C32 


A nn / 1 zr\ 

—9.77 (16) 


/~i 1 ^ /^10 /^1A /~^OA 

C 1 7 — C 1 8 — C 1 9 — C20 


1 A /") \ 

1.0 (3) 


013 — Cdz — JN3 — Cz6 


92.64 (Iz) 


^10 ^in r^^(\ r^\c 
Clo — C19 — C20 — C15 


-0.4 (3) 


/"v 1 /~i JO XT') /^TO 

013 — Cd2 — N3 — C32 


A A A A / 1 0\ 

—90.00 (12) 


i~\C\ Z^O 1 z^o 0 '> 

09 — C2 1 — C22 — C23 


-3.4 (2) 


1 A /~^JO XTO /^OO 

014 — Cd2 — N3 — C26 


A 1 O 0 / 1 0\ 

—91.38 (12) 


r\c\ z^o 1 /~^oo /~^OT 

(j9 — Cz 1 — Czz — Cz7 


1 TA zIlO /I /I \ 

179.68 (14) 


0 1 4 — Cd2 — N 3 — C32 


85.99 (12) 


(J 1 0 — Cz 1 — Czz — Cz3 


1 n^. 1 '> yi /IN 

176.13 (14) 


Cdl — Oz — CI — 01 


—21.6 (2) 


U 1 0 — Cz 1 — Czz — Cz / 


—0.0 (2) 


Cdl — 02 — CI — C2 


1 C /I /''> /I A\ 

154.63 (10) 


/~^o 1 Z^OO Z~"0 0 i~\ 1 1 

C21 — C22 — C23 — on 


2.0 (2) 


Cd2 — Oo — C 1 4 — 07 


n £^1 / 1 c\ 

—7.63 (15) 


C2 1 — C22 — C23 — C24 


1 AA / 1 /I \ 

-176.99 (14) 


La2 — Oo — C 1 4 — C 1 5 


1 nf\ yi A\ 

170.65 (14) 


y~">'7 r^^^ /""^T /~\i 1 

C27 — C22 — C23 — 0 1 1 


ITO A^ / A A\ 

178.95 (14) 


Cd2 — 07 — C 1 4 — Oo 


0 n A /I '7\ 

8.74 (17) 


i~^'^n /^oo /^^T A 

L^ll — C22 — C23 — C24 


A A /"OA 

0.0 (2) 


JO /"x T 1 /I 1 C 

Cd2 — 07 — C 1 4 — C 1 5 


1 zi; A 0 /I 0\ 

— 169.53 (Iz) 


C21 — C22 — C27 — C26 


1 TT nn /"I c\ 

Ml .lb (15) 


/^jo r\c\ /^o 1 / ~v 1 /"v 

Cdz — 09 — Cz 1 — 0 1 0 


0 0^/1 n\ 

—2.86 (17) 


r^'^i /^^^ f^'^n t~^^£. 

C23 — C22 — C27 — C26 


A 0 /0\ 

0.8 (2) 


/"I JO t^C\ /~<o 1 /~^oo 

Cdz — Oy — Cz 1 — Czz 


1 n£. yi 1 \ 

176.66 (11) 


01 1 — C23 — C24 — C25 


1 nc\ /I c\ 

—179.63 (15) 


Cdl — N 1 — Co — cy 


1 T^ 0 /I /I 1 \ 

-176.84 (11) 


C22 — C23 — C24 — C25 


A ZT /0\ 

-0.6 (2) 


/"^ 1 0 XT1 /~^o /^n 

CI2 — Nl — Co — C9 


A n /o\ 

0.7 (2) 


C23 — C24 — C25 — C26 


A C /') \ 

0.5 (3) 


Cdl — Nl — C12 — Cll 


1 T^ AA / 1 0\ 

176.90 (12) 


C24 — C25 — C26 — C27 


A 0 /OA 

0.2 (3) 


0 XT 1 1 ^ 1 1 

Co — N 1 — Ciz — Cll 


A n /OA 

-0.7 (2) 


/~^TC r^^£i f~^^n /^oo 
C25 — C2o — C2 / — C2z 


A A /OA 

-0.9 (2) 


Cd2— N3— C28— C29 


177.67 (12) 


N3— C28— C29— C30 


-0.3 (2) 


C32— N3— C28— C29 


0.2 (2) 


N3— C28— C29— C33 


178.28 (14) 


Cd2— N3— C32— €31 


-177.42 (12) 


€28— C29— €30— C31 


0.4 (2) 


C28— N3— C32— C31 


0.0 (2) 


C33— €29— €30— €31 


-178.11 (15) 


01— CI— C2— C3 


163.89(15) 


€28— €29— €33— 012 


5.2 (2) 
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01— Cl— C2— C7 -11.0(2) C28— C29— C33— N4 -173.41(15) 

02— CI— C2— C3 -12.6(2) C30— C29— C33— 012 -176.29 (16) 
02— Cl— C2— C7 172.54(14) C30— C29— C33— N4 5.1(2) 
Cl— C2— C3— 03 8.9(2) C29— C30— C31— C32 -0.2(2) 
Cl— C2— C3— C4 -169.65(14) C30— C3 1— C32— N3 0.1(2) 

Symmetry code: (i) -x, -y, -z+1. 



Hydrogen-bond geometry (A, °) 
Cgl is the centroid of the C2-C7 ring. 



D—R-A 


D—n 


H-A 


D-A 


D—Yi-A 


N2— H2^-011" 


0.88 


2.21 


3.025 (2) 


154 


N2— H2S-01'" 


0.88 


2.23 


3.054 (2) 


156 


N4— H4S-013™ 


0.88 


2.13 


2.937 (2) 


151 


03— H3 •02 


0.84 


1.81 


2.548 (2) 


146 


05 — H51-07^ 


0.78 (3) 


1.95 (3) 


2.722 (2) 


172 (3) 


05— H52^ -OP 


0.82 (3) 


1.89 (3) 


2.687 (2) 


165 (3) 


08— H81-06 


0.84 


1.83 


2.569 (2) 


146 


Oil— Hill •05" 


0.84 


2.52 


3.048 (2) 


122 


Oil— Hlll-09 


0.84 


1.79 


2.535 (2) 


146 


013— H131 •03" 


0.76 (3) 


2.02 (3) 


2.760 (2) 


165 (2) 


013— H132 •04™ 


0.79 (3) 


1.88 (3) 


2.656 (2) 


168 (3) 


014— H141-015"' 


0.78 (3) 


1.92 (3) 


2.693 (2) 


178.1 (5) 


014— H142-O10™' 


0.84 (3) 


1.89 (3) 


2.720 (2) 


178 (4) 


015— H15^^016.4 


0.86 (2) 


1.95 (2) 


2.764 (4) 


156 (2) 


015— H15^^ ••016fi 


0.86 (2) 


1.93 (2) 


2.689 (5) 


146 (2) 


015— H15fi-012 


0.84 (3) 


2.08 (3) 


2.880 (2) 


159 (3) 


016^— H161^08™ 


0.83 (5) 


2.53 (5) 


3.139 (4) 


132 (4) 


016.4— H162-01^ 


0.89 (4) 


2.14 (3) 


2.965 (4) 


153 (5) 


016fi— H164-08 


0.91 (2) 


1.91 (2) 


2.748 (2) 


153 (3) 


C28— H28^-06 


0.95 


2.35 


3.101 (2) 


136 


N4— H4^-Cgl 


0.88 


2.69 


3.470 (2) 


148 


Symmetry codes: (i) -x, -y. 


-z+l; (ii) -x+2, -y+l, -z+1; (iii)x+l,>',z; (iv) 


-x+\,-y+\,-z+2;(v)x- 


-\,y-\,r, (vi)x+l,>H-l, 


z; (vii) -x+1, -y+l, -z+1; 



(viii) -x+2, -y+l, -z+2; (ix) -x, -y+l, -z+1. 
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